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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Status 

1)^ Responsive to communication(s) filed on 29 August 2006 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election with traverse of Species 1 in the reply filed on 8/29/2006 is 
acknowledged. The traversal is on the ground(s) that search and examination of the 
entire application could be made without serious burden. This is not found persuasive 
because the species are classified in different subclasses, hence the examination 
species 2 (classified in class 257 subclass E27.104) would require further search and 
consideration by the examiner. 

The requirement is still deemed proper and is therefore made FINAL 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 16, 17, 40, 60, 62-65, 67, 68, and 82-86 are rejected under 35 
U.S.C. 102(b) as being anticipated by Johnson (U.S. Patent #5654566). 

With respect to claim 1, Johnson teaches a transistor (Fig. 4, 100) 
comprising: a ferromagnetic source that is formed with a ferromagnetic body from 
which spin-polarized conduction carriers are injected (Fig. 4, 110 and Col 10 Ln 
14-16); a ferromagnetic drain that is formed with a ferromagnetic body that 
receives the spin-polarized conduction carriers injected from the ferromagnetic 
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source (Fig. 4, 116 and Col 10 Ln 17-18); a semiconductor layer that is provided 
between the ferromagnetic source and the ferromagnetic drain, and forms a 
Schottky junction having a Schottky barrier at each junction interface with the 
ferromagnetic source and the ferromagnetic drain (Schottky junction exists 
between metal and semiconductor); and a gate electrode that is formed 
associated with the semiconductor layer (Fig. 4, 122). 

With respect to claim 2, Johnson teaches that the relative magnetization 
is parallel or antiparallel (Col 10 Ln 19-21). 

With respect to claim 3, Johnson teaches that the source and drain are 
made of ferromagnetic metal (Col 12 Ln 14-15). 

With respect to claim 16, Johnson teaches that the trans-conductance 
can be controlled in accordance with relative magnetization direction of the 
ferromagnetic drain with respect to the ferromagnetic source, with the same bias 
being applied (Col 10 Ln 19-21). 

With respect to claim 17, Johnson teaches that when the ferromagnetic 
source and the ferromagnetic drain exhibit parallel magnetization, the transistor 
has a threshold voltage that is defined as a gate voltage for generating a 
predetermined current between the ferromagnetic source and the ferromagnetic 
drain, with a voltage being applied to the gate electrode, the transistor being of 
the accumulation channel type or the inversion channel type (Col 9 Ln 17, "gate 
voltage"). 
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With respect to claim 40, Johnson teaches that the source and drain are 
formed by deposition (Col 12 Ln 17). 

With respect to claim 60, Johnson teaches that the semiconductor layer is 
an undoped semiconductor or an intrinsic semiconductor (Fig. 4, channel 1 12 is 
not doped). 

With respect to claim 62, Johnson teaches that the semiconductor layer is 
an undoped semiconductor or an intrinsic semiconductor, the transistor being of 
the accumulation channel type (Col 9 Ln 66-67, holes transported in p-type 
semiconductor layer). 

With respect to claim 63, Johnson teaches that the semiconductor layer is 
an undoped semiconductor or an intrinsic semiconductor, the transistor being of 
the inversion channel type (Col 9 Ln 66-67, electrons transported in p-type 
semiconductor layer). 

With respect to claim 64, Johnson teaches that the channel length is 
equal to or shorter than the mean free path associated with carrier energy 
relaxation (Col 9 Ln 38-40). 

With respect to claim 65, Johnson teaches a metal layer (Col 12 Ln 15, 

FeCo). 

With respect to claim 67, Johnson teaches that when the relative 
magnetization of the ferromagnetic drain with respect to the ferromagnetic source 
is antiparallel, the drain current is lower than the drain current in a case of 
parallel magnetization (Col 10 Ln 19-21). 
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With respect to claim 68, Johnson teaches that the trans-conductance 
can be controlled in accordance with relative magnetization direction of the 
ferromagnetic drain with respect to the ferromagnetic source (Col 10 Ln 19-21). 

With respect to claim 82, Johnson teaches a transistor comprising a 
ferromagnetic source that is formed with a ferromagnetic body from which spin- 
polarized conduction carriers (Fig. 4, 1 10); a ferromagnetic drain that is formed 
with a ferromagnetic body and receives the spin-polarized conduction carriers 
injected from the ferromagnetic source (Fig. 4, 116); a semiconductor layer that 
is provided between the ferromagnetic source and the ferromagnetic drain, and 
form junctions with the ferromagnetic source and the ferromagnetic drain (Fig. 4, 
112); and a gate electrode that is formed associated with the semiconductor 
layer (Fig. 4, 122). 

With respect to claim 83, Johnson teaches a gate insulating film formed 
between the gate electrode and the semiconductor that is formed through 
oxidation or deposition (Col 11 Ln 57). 

With respect to claim 84, Johnson teaches that the gate insulating film 
contains a high dielectric constant material (silicon dioxide). 

With respect to claim 85, Johnson teaches that the transistor is a MISFET 
(Col 11 Ln57). 

With respect to claim 86, Johnson teaches a transistor that functions as a 
depletion-mode transistor (Col 16 Ln 3). 



c 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 72 and 73 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Ohno et al (U.S. PG Pub #2001/0031547). 

With respect to claim 72, Ohno teaches a transistor comprising a source 
and drain that are of a first conduction type (Fig. 5, 53, 54, 56, 57), and are 
formed with ferromagnetic semiconductors (Paragraph 28); a semiconductor 
layer that is provided associated with the source and the drain (Fig. 5, 52), and 
has a channel of first conduction type formed therein (formed upon the 
generation of spin-polarized conduction electrons); and a gate electrode that is 
formed as opposed to the semiconductor layer (Fig. 5, 55). 

With respect to claim 73, Ohno teaches that the semiconductor layer is 
formed with an undoped semiconductor or an intrinsic semiconductor (Paragraph 
28, GaSb). 

Claims 75, 77, and 78 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Hsu et al (U.S. Patent #6753562). 

With respect to claim 75, Hsu teaches a source that is formed with a first 
pn junction (Fig. 3a, 102) between a first ferromagnetic semiconductor and a 
semiconductor layer that are of different conductive types from each other (Fig. 
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3a, 101 and Col 9 Ln 58-63); a drain that is formed with a second pn junction 
(Fig. 3a, 103) between a second ferromagnetic semiconductor and the 
semiconductor layer that are of different conductive types from each other; and a 
gate electrode that is formed associated with the semiconductor layer (Fig. 3a, 
104). 

With respect to claim 77, Hsu teaches that when the relative 
magnetization of the ferromagnetic drain with respect to the ferromagnetic source 
is antiparallel magnetization, the drain current is lower than the drain current in a 
case of parallel magnetization (Col 9 Ln 3-8). 

With respect to claim 78, Hsu teaches that the trans-conductance can be 
controlled in accordance with the relative magnetization direction of the 
ferromagnetic drain with respect to the ferromagnetic source (Col 9 Ln 3-8). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Johnson, in view of Ohno. 

With respect to claim 41, Johnson does not teach that the ferromagnetic 



source and drain are formed by introducing magnetic elements into the 
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semiconductor layer. Ohno teaches ferromagnetic source and drain that are 
formed by introducing magnetic elements into the semiconductor layer 
(Paragraph 22, GaMnSb). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to form the source and drain as taught 
by Ohno in order to create a Type II heterojunction in the device. 

Claim 74 rejected under 35 U.S.C. 103(a) as being unpatentable over Ohno, in 
view of Johnson. 

With respect to claim 74, Ohno does not teach that the channel length is 
equal to or shorter than the mean free path associated with carrier energy 
relaxation. Johnson teaches that the channel length is equal to or shorter than 
the mean free path associated with carrier energy relaxation (Col 10 Ln 60-63). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the channel length as taught by Johnson in order 
to control the resistance between the source and drain. 

Claim 76 rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu, in 
view of Johnson. 

With respect to claim 76, Hsu does not teach that the channel length is 
equal to or shorter than the mean free path associated with carrier energy 
relaxation. Johnson teaches that the channel length is equal to or shorter than 
the mean free path associated with carrier energy relaxation (Col 10 Ln 60-63). 
It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to arrange the channel length as taught by Johnson in order 
to control the resistance between the source and drain. 

Allowable Subject Matter 

Claims 4-15 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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